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The purpose of this project, the Design and 
Implementation of the Distributed 
Autonomous Embedded System in Wireless 
Sensor Network, is to design and implement 
the distributed autonomous embedded 
system in wireless sensor networks. Our 
focus is not on the mechanical aspects of 
mobile sensor nodes – the sensor, power, 
motor, and wheels, etc. Instead, this 
integrated project focuses on designing and 
implementing the ADC/DAC circuit, 
baseband circuit, communication MAC 
protocols, routing strategies, embedded 
system, and so on, that are the core 
technologies of the wireless sensor network 
system. This project is panned to execute in 
3 years and organized into a cooperative 
project divided into six sub-projects:  
1. The Design and Implementation of the 
tansmission Efficiency IEEE 802.15.4 
Wireless MAC Controller. 
2. System Evaluation, Simulation Platform 
Set Up and Baseband circuit 
implementation for Wireless Sensor 
Network. 
3. The design and implementation of the 
low power high performance AD/DA 
converters 
4. The Design and Implementation of 
Micro-Operation System and System 
Implementation In Wireless Sensor 
Networks 
 3
5. Design and implement the efficient 
algorithms for cooperative mobile sensor 
robots to solve the localization and map 
construction 
6. Autonomous Mobile Wireless Sensor 
Robots: Foraging and Gathering 










































1. 具低速率高傳輸效能 IEEE 802.15.4
無線傳輸媒體存取(MAC)控制器之
研製 
在 IEEE 802.15.4 通訊協定中其最關
鍵的問題是對於處理即時(real-time)服
務的能力，因此在子計畫一中提出了一個
改進標準 IEEE 802.15.4 協定的方法，叫
















802.15.4 與 IEEE 802.15.4a 規格書之後，
進而規劃系統的架構，且定義系統的規










































性，我們在 802.15.4 MAC、Wireless PHY、











利用數個 WSR（Wireless Sensor Robot）



































































Spreading parameters Data parameters
Chip rate
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圖三、IEEE 802.15.4 之頻帶與調變之關係
對應表 
 
 
圖四、調變與通道頻譜圖 
 
圖五、雜訊頻譜圖 
 
 
圖六、dead-reckoning、重心法及我們的定
位修正演算法比較圖 
 
 
圖七、在我們設計的四個有障礙物的環境
中，利用我們的系統的模擬結果 
